The beneficial effect of blood letting in the toxemias of late pregnancy is well recognized, but little or no accurate information is available concerning the method of its action. During the course of investigations on the water concentration and the acid-base balance in a series of patients with various clinical types of toxemia (1), certain observations were made at different times in the same individual in the hope of determining the physico-chemical effects of venesection. The methods employed were those previously described (2, 3) , except that the pH was determined colorimetrically and corrected to the electrometric value by subtracting a determined factor, 0.34. In each case the pH of the two samples (the first and last portions of the venesection) was compared with the same standard and then one was compared with the other. The clinical data on the patients mentioned are available in Tables I, II , and III of the communication mentioned above (1) .
Venesection was introduced into the therapy of the toxemias on an empirical basis in the belief that it would remove from the body some of the hypothetical "toxin" supposedly responsible for the condition. More recently, there has been a tendency to view its action as largely physical in nature. It is known that toxemic women with well defined clinical edema usually respond to therapy which invokes the mobilization of tissue water. The removal of large volumes (300 to 600 cc.) of blood increases the water content of the plasma and decreases the cell volume of the whole blood by drawing tissue water into the blood stream. This sequence of events is evidently based upon two physiologic facts: (1) the volume of circulating blood tends to remain constant, and (2) deficiencies in its volume are made up promptly by the withdrawal of tissue fluid when other external sources are unavailable. The fluid which is thus brought into the blood stream can then be eliminated by the kidneys, with the establishment of a mild diuresis. In all probability it is the extracellular tissue fluid which is first mobilized for this purpose.
Assuming the correctness of these observations, it would then appear that study of the first and last portions of a slowly performed venesection might give some indication of the composition of the tissue fluids.
One normal male control (a professional blood donor) and six toxemic patients (one hypertensive, three non-convulsive toxemics, and two eclamptics) were studied in this fashion, the amount of blood taken varying from 275 to 600 cc. and the time of withdrawal from 10 to 15 minutes. In certain instances a third specimen was removed 15 minutes after the second. The data on the details of the venesection and the time of collection of the samples are recorded in Table I .
The water distribution in the various specimens is presented in Table II. In the normal male subject it is apparent that after the venesection the cell volume and the various specific gravities are reduced; the water content of the plasma and whole blood is increased, while that of the red cells is practically unchanged; and the hemoglobin of the whole blood is appreciably reduced. It should be noted that the hemoglobin per kgm. of cells and of water is not altered.
In general, the results in the toxic women are of the same order and magnitude except that the hemoglobin concentrations per kgm. of cells and per kgm. of water are appreciably increased.
The acid-base factors are presented in Table  III .
After venesection in the normal male, the chlorides, phosphates, and proteinates are decreased somewhat, while the bicarbonate rises fractionally, and the total acid is reduced slightly. On the basic side, all factors are lowered and the total base is reduced significantly. The pH and CO2 capacity are practically unchanged.
Among the toxic patients, the changes are gen- erally in the same direction and of approximately the same extent except that the hydrogen-ion concentration is invariably higher in the second specimen, and the variations are at times rather marked (0.13 in Case 90, and 0.18 in Case 91). This may be taken to indicate that the pH of the mobilized tissue fluid is considerably more alkaline than that of the blood stream, since the added increment of extravascular fluid represents only a small percentage of the total fluid in the vascular system, even after full equilibrium has been attained. From the evidence provided by the third samples (c) in Cases 93 and 95, it would appear that this increased alkalinity is of short duration.
DISCUSSION
There is a certain logic which suggests that one of the fundamental changes in toxic women may be a shift of the body generally toward the alkaline side. It has been known for years that, during recovery from a severe toxic episode, the urine is definitely alkaline for some days. In the second place, the hyperventilation of normal pregnant women (4), and especially of those suffering from the toxemia of late pregnancy (5), should lead to an acid deficit somewhere in the organism. Finally, the eclamptic convulsion, which so frequently interrupts the increasingly severe toxemias and is probably to be viewed as a " protective phenomenon," constitutes an ideal mechanism for combating an alkalosis. The severe generalized convulsions occurring in a condition of partial anoxemia due to the temporary cessation of respiration inevitably increase the acids in the body, as is illustrated by the sudden rise in the blood lactic acid.
The fact that the blood rarely shows a significant change in pH toward the alkaline side at any time during the toxemic manifestations has been viewed as opposing the concept of an alkalosis. The data here presented, however, serve to revive the idea that the excess base may be stored in the tissues, which generally participate in the physical changes accompanying the disease, and is then released into the blood as the tissue fluids enter the circulatory system to compensate for the blood loss. The increased pH of the second sample in each venesection was definitely determined by the method of procedure. In spite of the consistent elevation of the pH, the CO2 capacity and the total acid and base constituents do not vary uniformly.
The explanation for these inconsistencies is not clear. It is apparent that the pH change in the male is the smallest in the series in spite of the fact that more blood was removed from him than from any of the toxemic patients. The total acid values do not include the organic acids, and it is conceivable that the toxemic individuals (even those without convulsions) have more of these substances in the blood, whereas the diluting tissue fluid is relatively deficient. Under such hypothetical conditions the blood would show a decreased total (including the organic) acid content at the end of the venesection. There is no available evidence to support such a contention, even though it would seem to offer the most logical explanation for the invariably increased blood alkalinity at the conclusion of the blood withdrawal.
The lack of uniformity in the behavior of the serum potassium during the blood letting is susceptible of a theoretic explanation. In three of the six toxemic women this constituent was slightly increased, in two it was definitely decreased, and in one there was no change; whereas in the male donor it was scarcely altered (a decrease of 0.07 mEq. per kgm. of water). It is well known that ionic calcium lowers the permeability of a living membrane to potassium ions, and that the major portion of the base in tissue cells is potassium. The two patients who showed decreased serum potassium in the second blood sample were Number 91, a case of cardiovascular renal disease, and Number 93, a nonconvulsive toxemic. In the former, it is not unreasonable to postulate some deposit of calcium in the vessel walls or in the surrounding soft tissues, which reduced their permeability to potassium. In the second case, the serum calcium was considerably higher in the second blood sample. This finding suggests that the extracellular fluid calcium must have been elevated, and that a high tissue calcium might have induced a decreased permeability of the vessel wall and thus have interfered with the passage of the potassium ions into the blood stream.
